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TITLE : MANUFACTURE OF HOLLOW FRP 

MEMBER 




ABSTRACT : PURPOSE: To improve the manufacturing efficiency of hollow FRP members eliminating 
the removing work of core members and to obtain lightweight products, by making core 
members with foamed resin and fusing the core members with the heat in secondary heat 
treatment. 

CONSTITUTION: A core member 1 1 is made with foamed resin such as foamed 
propylene or the like and formed into rectangular rod, and fiber bundles impregnated with 
matrix resin are wound around the core member 1 1 . Then the outer periphery of the fiber 
bundles is covered with a forming frame, and the matrix resin is hardened by means of a 
primary heat treatment. Then the frame is removed to heat the matrix resin in a secondary 
heat treatment. By the secondary heat treatment, the core member 1 1 made of foamed 
propylene or the like is fused and shrunk, and tap shrunk residue is adhered firmly to the 
inner periphery to form a hollow inside. 
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FRPS»£Bifrr*KSD, *4**3H&tf»K:J:D# 

a>FRP«tf*ttfii-*^t*»«fr«»t»aFRP« 

[0001] 
[00 0 2] 

HSCCOW^^FRP (B£3Mk 

[o o o 33 a i o(a> fc^-riotc, ^jn-e»*ufc 

ttBftfcttBL. coiM^JKSiW 

T) TEK ^©««T?*"f-*jSD» (80-110 "C) © 

«afc<fcovhuy^^«rfiftini»bTWfc$ii:. £© 

C0^«»#^UtD»€, ( 160-170 XX ©& 

[0 0 04] *V>totgl0(B) iC^Ti:^^, 7;U5- 

o A^©«a©^jRT^u&*^ i (Dtimz. 
lMt©»)iHe*»»r«v^ aanffe (80- 

a*, seMUMkftxoiK*, < 160-170 

*C) 0BBfc*DThyy*XBB©**fcBS-r*. 
tt€f»&rfc*WrtH^©**»LTFRP8Bt2& 
[0 0 0 5] SfcSl 1 (A) , (B) C^tcfcol:, #tt 
n3iirj:t)»ffiR^a)FRP««2S#s^t'fe**. 

[0 0 0 6] 

[»W#**UA'5i'r*IHD tC^tf, 010(A) 
, Bl 1(A) C^f^aCiSViTtt. 
BfelD!»LTWb$1i-fc©%lC, &l*l£FRPBB#2 

H F R P «« 2 <D|*9E £ttttT FRP«W2 

[0 0 0 7] ® 1 0 (B) , 01 1 (B) fcaW"¥«fc*V* 
TfcL FRP«tt2^6©»«lfl!)ft**0©ff**# 
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t>, ttBKJt^tfJmtfti«*K**<. 

©£ 5 i#frp«»2 eortffiicgtettffitcfc^ 

Ttt, *<D£#<BM#»U FRPSW2C0^C0^ 

[0008] *%mt£0&5fiL&\zmmvTt*t<nit 

€?, ^««JfeFRP«t**#*Jlt}^Tfr**fiFR 
> P8W«7)®i^^r^Ci:^ft^o 
[00 09] 

[BB&tfft-r*fca©f«] *BW»c:<D«i:3fcB» 

*B3*fc«ii:*&#0u zn\z-xmmss±xs=^k 
^s©FRP««siBi-r<bfcSD. *»&rjmmrk 

T+4F R PS&&&&ST* X 5 b&feOVC**, 
[00 10] 

h 'j v #xmmpmfi&mtt3ioTq>&<?>F r p«» 

t^fcfc:, B»©FRP«W*»^Ct*tr#<&. 
[00 11] 

? [SBffl RT. *»«©»fi«K:T3V>TBB*#BL 
[0 0 12] mi\zmi <D*S«£;*U }« 1 1 tf« 

$«&imjK««BL. £©b**©*E£«j&# (m 

^iTF) 21©«lBt?*"i"-*lllB (80-110 

*. £<0<D5«JWMtfRDBi?, -ifctoB ( 160-170 

9 t:) ©«aK,fcovhuy^x«BSftiBUT-eort« 

K»***fcBSLTFRP««l 2&^^>o ftfe, IK 

[0 0 1 3] »»l lOBrtWSTftsaiBsRU^nlf 
P>«> 120-130 t:S*©BJIMtS*»fc#L, 150 

U^f ^BBlc^l"*-*!!!* (80-110 tl) o^S^r 
JC^V^Ttt, «»l l\**OMVtitftP>&tt:i*?. Z<D 
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[0 0 14] -ei/TVh»Jy^X«Bfc»-r*-*lDS» 
( 160-170 <C) (Dfmmz. -?-OjftT«»#y^nlf 

*fc^FRP«»l 2<Drt«ffilC«<^tf0ft^ FR 

p«ai 2#®«-*. 

[ooi5] tear, uW^w^M^FRPi 

ttl 2££»"Ctt, * 

o«liK:J:*»Wfc«^tfO#*, £©££>::©$&$) 
[0 0 16] *ffl©FRP»*M 2$«|Ra)«ttfftt^ 

LT««-r*«sH2jc*r. ta©F 

RP&tf 1 2&&»*©«*«|B«C^»*7^X^«<0 

[0 0 17] C©ttffl«fc;BV>THU tl-AtbT©* 
£©FRPg&«l 2CE>4MIC^9>^J|2 0£*bT 
7yt>^'J 2 iMIiS^nT^d. 7yt>^)2 1 
te*B2 2ft«;b C079*>7U2 1#**fllCB a? 
£2ttfcFRPS©X-A2 3^bTS»*nt^ 

[0 0 18] £©fcf-A£:bT©*£©FRPglWl 2 
fc*V»Ttt. *©«W^9>^**2 0OTRt)Wt6 
n*S«T?» K 3 £ 0 4 JC^-T ct 5 ^©*Sg&© 

ic^ft f r p s©*i3fr& 2 4 «cR»t enxv^ 

[0019] c<okotewm&2 4*mnz&$\z%^ 
tn +$©frp«#i 2&«fi-r*»ic* ^«)»«a 
# u y □ e v >©&# 1 1 ©w*«fc f r p Sottas a> 

x>f >^&lc£ 0 F R P«W 1 2 

[0020] %?a*'j^ntri/>os«i ittr*m«k 

(0»T?t8Hll/riR*-r*^ «&S2 4«;FRP8T& 

>©ssi i^»»-rsBtctt, FRP«wi2©rt« 

K^©»*lCff5*X*«5te»bT-t©»XffiT?FRP« 
#1 2#£ftlMbBtt#ft**>&« tSE*l!iK2 4^ 
a&^©#Xfc£/fj©3lb?L2 5&»J*LT*5<. 

[0 0 2 1] t:^»T, 05(A) laftTJ^fc, fclAtf 40 
J££T=66mm, i)gB=22inm > ££=400Eun -?&58rB$§ 

FRPi fcf— A©J8£©fc 1; 0 Mtttt. 
1.025 X10 6 (kg-mn/JO tfc&fc Htlbft%<Dto 
C D H0££ff^F R P ■0£-/t0i|>ffim®-M£* 
0 5(B) (C^Tcfc^lr, JP$T=66bud (t4m 
o), fiB=32nm, g$=400mm *bTB2l;:^ 

2 (tf-A) tt«*©KB£*U ^© 

[0 0 2 2] ZZV. FRP©it«MSL92g /cm 3 . 50 
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S6»#U:/Db:i'>©ifctt£*W.05g /cm 3 ttZt, 
MMWUlSfc % «##581gT, «##«i#©fctf¥»© 

[0 0 2 3] H6li*56W©»2 0)«*#y&*'rfc© 

1 10(fl€n»tU £©&#! l&ffllvtlRHRJB 
©«t>4FRP«Wl 2*tt&r*«T*«. 

[0 0 2 4] H7tt*»W©»3©j5JSW&*U CO 
*JS«JC*^Ttt, *2©saii«t^*lc5B»#U^n 
tr^>S©*»l 10BB*R«fcb&M>T***«. 

«*«3*fclWI««»0bfc©-6k:. *®»HK:B 

L% Jl©*IBT?ThUy^Xl»JBftWft**T^»*«Jg 
^T, l*B#ttrt«RJ&©+ffi©F R P HiW 1 2 £K£*T 

[0 0 2 5] B8ttiM©3S««&3KU 
S^Ttt, ««#uyneu>»©»«i 1©B«BK: 

^ftFRPB©»«»»2 6*««Wi^*fr, £©# 
1 1 SJfl WC+£©F R P&tt 1 2 £B&*TS 

[0 0 2 6] CCOH^I^^TH -*Jn»fcJ;DK« 
1 l#BBbTiBOT«A MS5«2 6ttFRP^ 
FR PSW 1 2©rtBJC— #«*C«*bT*© 
Cfc&fcBasnfc+acOFRPaWl 2 
tt, *©rtB©fi**lR»C«ME#«««2 6A«IBbT 
BWU^ttasn&Kiat^D* 3ttOKl±Wa6M 

[0 0 2 7] *fcB9fc»5©*lifc«£bT*?\J:3 

ic. »a#o^ntri/>s©*wi i ©^«©j4*icig 
&as2 7$j£j$?&££t>tc, ^n^>ca^2 7 (cm 
-r^a^aw2 8&FRPfc<to^«u cne^ 
mm 2 8 &eoas 2 7fti:8fu««, £©(*sbt 

Stfl 1WTFRPM1 2*«i6'TSwi!:'bpItB 

[0 0 2 8] ^©««&C^^Tt>, n*JD»K:«fc>3«t* 
1 l^UbTTO-T^^ 3WJW2 8#FRP« 
ttl 2©rtBlt-*»fc««bTaD, FRPgftJl2 

©3*a©isj±^H6na. 

[0 0 2 9] i»ESB4^<ktf»5©*lfiWfc^ 
T% FRPB©»«a»2 6*J:tf3*»««2 8tt, 

^^©FRPgRai 2&j*»-r5a«HcT*«ft^"&T 

«^T^ *0»tt*BftO«BT»»*T»t>aoFRP« 
Ml 2^^-r^>^©^C@<t$ ; &^ci:'5^«^Tfeo 

[0030] 

[««©»*! a±j*^&«fc"5Jc*«Mfc<fcntt. sa 
*«iS8tiirc»*u ^©««&-^HD*k©iaaft©» 
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[0 5] FRPa5«T^$n^+*«SC0tT-A<D»r 

[0 6 ] 2 o*»«*si?ws&«&«a0. 

[08] *%Wcr>m4coSag0!I*Si^rSfe»«SfflH. 
itf [09] 



[01] 



[02] 



[04] 




11 Zff 



13] 



[05] 



[06] 




[010] 




(B) 



-262- 



(5) 



- 2 4 7 1 4 9 



(Tfic*§TE23 

imn%mtt%] mam*®,® 
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i:«K«at(t«*ft^«lt«l«K91'r«ft:»«>jEV 
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